Ultraviolet flash photolysis of gramicidin-doped lipid bilayers.
We have examined the rate of gramicidin channel conductance inactivation by ultraviolet photolysis using 0.1 millisecond light flashes. The lower limit on the channel photolysis reaction rate has been reduced by four orders of magnitude over previous observations. Monoolein/hexadecane bilayers formed in 1.0 M KCl were doped with (1-3) x 10(6) gramicidin A' channels and exposed to a broad-spectrum light flash. The flash reduced membrane conductance abruptly by approx. 16%. Following the flash, a further slow reduction of approx. 3% was observed followed by a slow recovery of approx. 4%. The post-flash decay and recovery may be due to slow chemical reactions, conformational relaxations, or changes in the equilibrium between aqueous, lipid-bound, and channel-forming dimerized gramicidin. Under our experimental conditions, gramicidin M was insensitive to light flashes compared to gramicidin A', demonstrating that for gramicidin A' the photolysis mechanism depends specifically on the tryptophan side-chain. Flash photolysis of a membrane containing a small population of channels (approx. 30) indicated that the decay is due to the sudden inactivation of several channels. The recovery appears to result from insertion of normal channels into the membrane. Flash photolysis of single-channel membranes showed that the flash causes abrupt, complete channel inactivation.